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This study explores the impact of a seminar on self-efficacy and argumentative skills
on teachers’ professional development. In this seminar, called “On the Shoulders of
Giants,” a group of teachers meet once a month. They debate scientific readings to
critically discuss educational theory, which transforms their everyday practices in the
school. A survey using a questionnaire was conducted to collect the data. The results
show that teachers’ involvement in dialogic-based training positively impacts their ability
to address current school problems and that the teachers transfer their new knowledge
to their work. The effectiveness of the teachers’ practices increases and, consequently,
their students’ learning also improves.
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INTRODUCTION
Over the last two decades, international research on professional development has led to an
understanding of the factors that contribute to high-quality and effective teacher professional
development, which improves teaching and student achievement (Penuel et al., 2007; Pianta et al.,
2008; Desimone, 2009; Downer et al., 2009; Higgins and Parsons, 2009; Hill et al., 2013; Knight
et al., 2014, 2015; Cordingley et al., 2015; Brown and Weber, 2016; De Naeghel et al., 2016;
Jukes et al., 2017; Kutaka et al., 2017). This previous research has identified the positive impact
that teacher training programs have on in-service teachers’ activities. According to Desimone
(2009), teacher-training programs increase teacher knowledge and skills. Teachers participating
in these programs change their attitudes and beliefs and have a great impact on instruction, which
increases students’ performance as the main result (Desimone, 2009, p. 185). Highly efficacious
teachers tend to be more organized. They try to identify better ways of teaching, drawing on
the use of innovative methods that have been supported by scientific research. Borko (2004) also
points out the importance of the context for teacher learning. Thus, the educational action that
demonstrably produces better results in several different contexts is the so-called dialogic teacher
training (Roca et al., 2015).
This article explores a specific bottom-up teachers’ movement, based on recovering the meaning
of teacher training through dialogic pedagogical gatherings (seminars) (Roca et al., 2015). These
seminars are based on reading and discussing scientific research on educational approaches
that successfully improve student outcomes. These seminars have seen exponential growth in
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attendance in recent years, leading to unprecedented in-service
training experiences.
In this article, we present a study of one of these seminars,
called “On the Shoulders of Giants”, which adopted the aphorism
popularized by Robert Merton to explain scientific progress
(Merton, 1965). This study was supported by the European
Union’s Seventh Framework Programme for a research project
called “IMPACT-EV. Evaluating the impact and outcomes of EU
Social Science and Humanities research.”
Professional Development Research:
Impact on Teachers’ Self-Efficacy and
Effective Teaching
Over the last two decades, one of the topics in educational
psychology research has focused on responding to the need
for more empirically validated studies to assess how effectively
teachers’ professional development (TPD) improves their self-
efficacy, knowledge, skills, and teaching practice as well as
how TPD contributes to their personal, social, and emotional
growth as teachers. This literature review includes some of these
contributions and others from other disciplines that have also
provided knowledge about the impact that TPD has on teachers’
and students’ learning (Penuel et al., 2007; Pianta et al., 2008;
Desimone, 2009; Hill et al., 2013; Desimone and Garet, 2015;
Gutierrez-Cobo et al., 2019; Kurtovic et al., 2019).
Desimone and Garet (2015) suggest five key features on which
there is consensus that they make TPD effective: (a) content
focus: activities that are focused on subject matter content and
how students learn that content; (b) active learning: opportunities
for teachers to observe, receive feedback, analyze student work, or
make presentations, as opposed to passively listening to lectures;
(c) coherence: content, goals, and activities that are consistent
with the school curriculum and goals, teacher knowledge and
beliefs, the needs of students, and school, district, and state
reforms and policies; (d) sustained duration: TPD activities that
are ongoing throughout the school year and include 20 h or
more of contact time; and (e) collective participation: groups
of teachers from the same grade, subject, or school participate
in TPD activities together to build an interactive learning
community (Desimone and Garet, 2015, p. 253).
In recent years, TPD research has focused on creating
knowledge that contributes to teacher quality and effective
teaching in a context in which students are increasingly
diverse, guaranteeing both equitable learning opportunities
and outcomes (Knight et al., 2015; Impedovo, 2016; Chatelier
and Rudolph, 2018). The latest contributions are directed
toward reconceptualizing high-quality teacher professional
development, starting from a socially inclusive pedagogic work
based on what is already known about the new conceptions
of teaching and learning that are contributing to not leaving
any students behind (Knight et al., 2015; Gale et al., 2017;
Lampert et al., 2019).
In this context, TPD research has increased considerably
and has focused on evaluating the impact that in-service TPD
programs have on both teacher learning and student achievement
in mathematics, language, literacy, reading, science, and arts from
early childhood education onward (Downer et al., 2009; Higgins
and Parsons, 2009; Brown and Weber, 2016; Caddle et al., 2016;
De Naeghel et al., 2016; Jukes et al., 2017; Kutaka et al., 2017;
Shernoff et al., 2017). Some of this research has further focused on
the learning experiences that promote teachers with professional
development programs that are based not only on best practices
but also on practices that reflect their students’ sociocultural
context (Brown and Weber, 2016). These practices also start
from solidarity with families and local communities to guarantee
professionally developed teachers who respond to their students’
needs (Zeichner et al., 2016; Lampert et al., 2019).
There is also a significant amount of literature on TPD
regarding evidence-based approaches that promote interaction,
dialogue, and reflection in the classroom, that achieve positive
results regarding children’s literacy (Pianta and Hamre, 2009),
and that create productive learning environments in classrooms
(Hagelskamp et al., 2013). Within the framework of this research,
some analyses pay attention to the need for TPD to be aligned
with research on effective teacher professional development so
that TPD has an impact on the self-efficacy of teachers and the
improvement of student outcomes (McElearney et al., 2018).
Nevertheless, some contributions have provided relevant
insight into this field from different perspectives and disciplines.
Some of these contributions have been realized in qualitative
case studies on the effectiveness of TPD in integrating
interdisciplinary civic education into high school humanities
courses (Barr et al., 2015).
Specifically, the TPD assessed by Barr and colleagues
was focused on the development of workshops, in which
teachers are engaged in reflective discussions on evidence-
based approaches to teaching interdisciplinary historical case
studies. This program’s assessment produced important evidence
regarding the progress of teacher self-efficacy. This assessment
also revealed important steps regarding student learning
achievement, such as the building of historical thinking and
civic dispositions, as well as the capacity to engage in relevant
ethical reflections (Barr et al., 2015). Five elements of success
were identified that could be integrated into other professional
development programs: (1) active learning as an opportunity to
be involved instead of passive learning as a mere attendee, (2)
coherence between theory and practice, (3) connection to the
demands placed on teachers, (4) ability to apply the knowledge
gained in schools in which the teachers are involved, and
(5) collective participation based on teachers’ involvement in
reflective practices, in which evidence-based approaches to TPD
and teaching are discussed (Barr et al., 2015). The last dimension
has been widely explored as a successful component of TPD
(Marques et al., 2016; Paula, 2018).
There is strong evidence on how the dialogue and joint
reflection of teachers on pedagogical content improves their self-
efficacy. Kiemer et al. (2018) analyzed the impact of a TPD
program on productive classroom discourse and communication
strategies on teacher practice. Ten teachers from science and
mathematics classes from middle and high schools participated
for a whole year in various theoretical seminars on productive
classroom discourse and the scaffolding of student ideas. After
the theoretical inputs, the teachers reflected together on how
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knowledge about high-quality discourse and active learning
methods could enrich their classes. Approximately 2 weeks later,
after the theoretical workshops, the teachers were recorded in
their lessons in what has been called “dialogic videos.” Afterward,
a selection of these videos was viewed by the teachers. Again,
the teachers discussed these together, but this time, they placed
their professional development in a realistic context. After
participation in this TPD program, all teachers reported that
they had changed their teaching practice. They began to use a
discourse that motivated students to learn and participate in the
classrooms. In turn, the students perceived their teachers as more
competent in fostering a supportive context for students and in
promoting a climate of motivation for learning.
Along these lines, other studies have explored the importance
of including the active agency of teachers in their professional
development as a mechanism to improve their self-efficacy
(Pyhältö et al., 2015; Tam, 2015; Wanless et al., 2015; Ciampa and
Gallagher, 2016; Liu et al., 2016). For instance, Liu et al. (2016)
analyzed the impact of 6 years of the TPD program on building
a self-sustainable and democratic community of practice. On
several Saturdays during these school years, workshops were held
that combined lectures, readings, and discussions on East Asian
topics according to the Wisconsin K-12 Social Studies Content
Standards. This study identified that ongoing teachers’ dialogue
and reflection on the application of content in their classes not
only improved their knowledge and skills to develop new ways of
internationalizing their curricula and schools but also improved
their ability to research, organize, and lead initiatives in their
schools and communities.
Finland is one of the countries promoting TPD based on
scientific evidence that has been shown to improve the self-
efficacy of teachers and student learning. One of the TPD studies
developed in Finland was carried out with a survey of all
comprehensive schoolteachers. This study identified that one of
the keys to an effective TPD was the promotion of dynamics
that would facilitate the active participation of teachers in their
professional development. The results indicate that effective TPD
consists of several elements, including skills, efficacy beliefs, and
motivational factors, which entail transforming one’s teaching
practices, experiencing collective efficacy, constructing positive
interdependency, appreciating mutual agreements, and using
active strategies for help-seeking (Pyhältö et al., 2015).
Teachers’ professional development that is based on a
collaborative inquiry is another approach that leads to
effectiveness and that has an impact on teachers’ self-
efficacy (Ciampa and Gallagher, 2016). This approach creates
opportunities for teachers to become involved in building
pedagogical knowledge together by means of a permanent
dialogue through the following four stages: (1) identifying the
problem, (2) collecting evidence, (3) analyzing evidence, (4)
and reflecting, sharing, and celebrating the results. Ciampa
and Gallagher (2016), in their qualitative case study with
elementary (grade 8) and secondary (grade 9) literacy teachers
who participated in a TPD program on the collaborative inquiry
approach, identified that teachers improved their skills in
understanding common student literacy learning needs and
effective literacy instruction and assessment practices.
Furthermore, there is also evidence that in TPD programs
that promote effective and active teachers’ involvement
teachers not only improve their learning but also assume a
responsibility for the professional growth of their colleagues,
thus transforming their communities of practice into a workforce
of teachers who are committed to creating successful schools
(Tam, 2015).
Another effective TPD approach identified is the “responsive
classroom approach” (Wanless et al., 2015). Attention is paid
to the implementation of evidence-based interventions that are
aimed at achieving safe, challenging, and joyful classrooms
and schools by combining social and academic learning
for all children. This approach stresses the importance of
developing teachers’ emotional skills to manage classroom social
relationships and encourage a proper climate in parallel with
students’ academic achievement (Wanless et al., 2015).
However, evidence also exists that professional communities
become spaces where productive learning to reach the
aforementioned objectives is not commonly undertaken
(Opfer and Pedder, 2011; Popp and Goldman, 2016). For this
reason, the impact of professional development programs must
be assessed according to teachers’ self-efficacy and their impact
on improving student performance, and research must be
conducted on the features of effective and ongoing professional
development that promote a disposition in teachers toward a
lifelong evidence-based learning (Knight et al., 2015).
HOW THE SEMINAR “ON THE
SHOULDERS OF GIANTS” WORKS
The seminar “On the Shoulders of Giants” started in 2012
through the initiative of 20 primary and secondary school
teachers in the city of Valencia, Spain. The teachers started
gathering relevant research contributions that provided
relevant knowledge on which educational actions improve
children’s learning. This seminar is not compulsory; teachers
participate voluntarily in the training, which is self-organized
on Saturdays, once a month, outside of regular working hours.
Nonetheless, after 6 years, this seminar is established and
sustainable, as more than 100 teachers are currently registered.
Furthermore, an average of 80 teachers regularly attend the
seminar every month.
Participants are preprimary, primary, and secondary school
teachers, including principals and educational advisors from
different cities and towns in the Autonomous Community of
Valencia, Spain. At the beginning of the academic year, books
and scientific articles are selected for discussion in each session.
Some authors that these teachers have read and discussed
include Lev Vygotsky, Jerome Bruner, and Paulo Freire, among
others. Additionally, the latest contributions to learning and
teaching published in international peer-review journals with
high scientific impact factor are also discussed.
This new movement has been defined as dialogic teacher
education (Roca et al., 2015), in which teachers are exposed
to scientific reasoning regarding teaching, learning, and
educational actions that have previously been implemented
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and that have achieved relevant learning outcomes. In dialogic
teacher education, changes arise when teachers’ professional
development is based on scientific evidence and there is an
acknowledgment that teachers and students’ families have the
right to obtain the best and latest international knowledge about
learning and educational research (Garcia-Carrion et al., 2017).
The seminar “On the Shoulders of Giants” is an example of
such an approach.
Participants read the literature before each session and
select at least one paragraph of interest to share with the
group. Each Saturday, the seminar proceeds as follows: between
9:30 and 11 am, all participants discuss the selected reading
according to the principles of an egalitarian dialogue with
respect to different opinions. Based on these criteria, anyone who
wants to speak raises his/her hand and develops an argument
based on a passage from the selected article or book, which
should be referenced by page and paragraph. Thus, other
participants can add comments regarding the same passage
to collectively provide a deeper reflection on their teaching
practice. At 11:30 am, after a coffee break, participants split
into several thematic working groups in which desired goals
for the year are shared and agreed upon. These groups mainly
discuss and share the impact of evidence-based actions that
participants are implementing in their classrooms and schools.
These teachers achieve the double task of finding and reviewing
the scientific literature (to expand their knowledge and propose
readings to the entire group) and sharing experiences regarding
the implementation of the evidence-based actions discussed.
At the end of the academic year, a closing session is held,
consisting of a 1-day session in which the participants are
invited to evaluate the seminar and draw conclusions for the
upcoming year. Participants in this seminar use Telegram,
Google Drive, Facebook, and Twitter to organize, coordinate,
and share documents and materials. Using these tools, the
participants produce leaflets, notes, and papers that are made
available to all members. Most participants also use social
networks to spread information and receive updates, thereby
creating a network of professionals who not only share a
monthly space but also become a reference group for the
teaching profession.
RESEARCH METHOD
Research Question and Survey
Instrument
The research question addressed in this study is as follows:
Which are the impacts or benefits that teachers report as a
consequence of their participation in the seminar “On the
Shoulders of Giants”?
The data used in this research were derived from a
questionnaire (see Supplementary Material) aiming at analyzing
the aspects that motivate the participating teachers in the
seminar “On the Shoulders of Giants” held in Valencia, as
well as at analyzing the benefits of this participation. The
questionnaire was distributed among preprimary, primary,
and secondary teachers both at the end of the journey
and through a digital platform. A total of 40 items were
included in the questionnaire, organized into seven sections:
context, the functioning of the seminar, satisfaction with the
seminar, the usefulness of the seminar and empowerment,
intention to continue attending the seminar, relationships, and
sociodemographic information. The results presented in this
article are related to the specific questions that focused on
the teachers’ perceptions of how the readings and discussions
in the seminars are useful for improving teachers’ self-efficacy
and argumentation skills in their professional practice and
how they are useful for improving students’ achievement. The
questionnaire was designed ad hoc for implementation at a
particular seminar session, in which it underwent pilot testing
with a small number of participants to correct potential bias
items. The questionnaire included multiple-choice items as well
as items based on the use of a Likert scale ranging either from 1
(“totally disagree”) to 10 (“totally agree”) or from 1 (“minimum”)
to 10 (“maximum”).
Sample
The seminar “On the Shoulders of Giants” was defined as a
case study. Purposive sampling was used, asking teachers who
attended the seminar “On the Shoulders of Giants” to participate
voluntarily in the survey. A total of 69 preprimary, primary,
and secondary teachers decided to participate. A total of 69.6%
of the participants in the survey were women, whereas 30.4%
were men (which is in line with the regular gender distribution
of teachers in Spain). Half of the teachers were between 30 and
40 years old (51%), while 30.3% were older than 40 years old
(between 41 and 50), and almost two teachers over 10 were
“young” teachers with “limited” teaching experience (18.7%).
The quantitative case study, therefore, aims to evaluate the
distribution of the variables and the relationships between them.
The study cannot be extrapolated to other cases because it is not
a comparative study, but this fact does not limit or invalidate its
results (Yin, 2018).
Procedure
The questionnaire was distributed in paper format to all seminar
attendees at the end of a Saturday meeting, as well as in
digital format through a digital platform. Ethical procedures
were presented to the participants. Researchers explained the
objectives of the study, noting the potential risks of participating
in the survey, the contact information for further questions
about the project, and the explicit condition that participation
is voluntary. An open space was set up for the participants to
ask questions and resolve their doubts regarding the survey.
Participants were also informed both during the seminar and
on the digital platform that any data collected would be
kept anonymous and confidential. Participants provided either
oral or digital consent (agreeing to answer the questionnaire)
to participate in the survey. All participants were informed
about their right to leave the survey at any time and remove
their data from the database. The study was approved by
the Ethics Committee of the Community of Researchers on
Excellence for All (CREA).
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TABLE 1 | Spearman’s bivariate analysis of involvement in the seminar and use of scientific literature.
Provides key Helps identify Provides access to Provides a network of
information to best solutions other forums (seminars, professionals who I
understand current based on scientific conferences, etc.) that can rely on and collaborate
school problems evidence are very useful for with to improve education
improving my practice
Involvement (books read) Correlation coefficient 0.497* 0.447* 0.582* 0.522*
Sig. (bilateral) 0.002 0.006 0.000 0.001
N 36 37 37 37
*Correlation is significant at the 0.01 level (bilateral).
Data Analysis
A descriptive statistical analysis was conducted on the data
collected from the survey to answer the research question.
Additionally, multivariate analysis was conducted to explore
potential associations among variables, drawing on the
use of the correlation coefficient in the bilateral analysis.
Several categorical analyses were established about teacher
participation in the seminar and the learning and self-efficacy
improvements examined. Drawing on the sets of questions
comprising this questionnaire (contextualization, dynamics of
the seminar, satisfaction with the seminar, seminar utility, and
empowerment), the following three main statements framed the
data analysis: (1) scientific knowledge leading to an educational
improvement, (2) strengthening debate skills with colleagues,
and (3) improving teaching practice and student learning. In
terms of the validity of the content, a confirmatory analysis with
experts was conducted. Regarding the validity and reliability of
the questionnaire, a factorial analysis was conducted.
RESULTS
The data collected suggest that participating in the seminar “On
the Shoulders of Giants” not only impacts teachers’ practices and
attitudes toward in-service teacher training but also encourages
“networking” among teachers, who are more willing to create
or participate in collaborative discussions, drawing on the
principles of dialogic learning (Flecha, 2000) and defining what
we call “dialogic teacher education”. Therefore, according to the
respondents of the survey, the benefits of participating in the
seminar may include four different types:
• Transforming the individual teachers’ practices.
• Increasing the use of scientific evidence to inform teachers’
practices.
• Engaging in and creating networks of teachers for
discussing lesson plans and practices with colleagues,
drawing on scientific evidence.
• Noticing students’ improvement in terms of learning.
Transforming the Teachers’ Practices
“On the Shoulders of Giants” is distinctive because it is based
on reading and discussing scientific literature on evidence-
based approaches to teaching and learning. We found a
significant correlation between involvement in the seminar and
the use of the scientific knowledge acquired (see Table 1).
Spearman’s bivariate analysis revealed a high correlation between
involvement (number of articles/books read) and the use of
scientific knowledge.
According to the respondents of the survey, participating in
the seminar provides them with access to other forums (seminars,
conferences, etc.) that might help expose them to data, practices,
and other sources of knowledge that they consider “very useful”
for improving their practice. Checking other sources of evidence,
participating in networks of professionals, and using scientific
evidence as the main source of “evidence” appears to transform
these teachers’ regular practices. The data suggest that these
three variables are somehow associated with the practice of
participating in the seminar (Table 1).
Increasing the Use of Scientific Evidence
to Inform Teachers’ Practices
The abovementioned data indicate a clear increase in the use
of scientific knowledge that is associated with attending the
seminar. Attending the seminar greatly contributes to increasing
the number of scientific books and journal articles read by the
teachers (see Table 2 for a comparison of before and after the
respondents’ participation in the seminar).
Furthermore, we found that for teachers involved in this
seminar, the improvement in professional practice meant not
only methodological improvements but also improvements in the
learning outcomes of their students as well as improvements in
the school and classroom climate (74.5%) and the effectiveness of
the methodologies implemented (72%) (see Table 6).
Nearly 29% of the participants never read a scientific journal
article on educational research and learning processes before
attending this seminar. After becoming involved in the seminar,
TABLE 2 | Use of scientific literature by teachers.
Number of scientific Before participation After participation
articles/books read in the seminar in the seminar
None 28.4% 0.0%
Between 1 and 5 44.8% 21.7%
Between 6 and 10 9.0% 29.0%
Between 11 and 20 6.0% 17.4%
More than 20 11.8% 31.9%
Total 100.0% (n = 67) 100.0% (n = 67)
Frontiers in Psychology | www.frontiersin.org 5 February 2020 | Volume 11 | Article 5
fpsyg-11-00005 February 4, 2020 Time: 17:13 # 6
Rodriguez et al. Dialogic Teacher Training
TABLE 3 | Knowledge acquisition by teachers after participating in the seminar.
Question % Answers
Acquired new knowledge about the scientific basis of
learning that I did not know about in the past
89.9% (n = 62)
Acquired new knowledge about the scientific basis of
learning that corrected preexisting assumptions about
learning
73.9% (n = 62)
Strengthened and extended preexisting knowledge 58.0% (n = 62)
that practice was dramatically transformed: no one declared not
reading any scientific articles or books. On the contrary, three
out of four teachers participating in the survey claimed that
they had read six articles/books or more (31.9% of participants
said that they had read more than 20 articles or books). This
is a significant transformation of teachers’ practices, especially
because most of them come from a tradition of not reading
scientific literature related to their professional activity. These
findings also show how the participation in this professional
development activity was a turning point for a large number of
participating teachers regarding the use of scientific literature to
understand current school problems, identify best solutions, and
improve their practice.
Engaging in and Creating Networks of
Teachers to Discuss Scientific Research
Evidence to Improve Their Teaching
Practices
Most of the teachers agreed that they acquired new scientific
knowledge and that they corrected their pre-existing assumptions
through the seminar readings (see Table 3). This finding is
particularly relevant because unlike other fields of social action
(such as health), many education professionals in Spain base their
teaching strategies on popular beliefs or assumptions and not on
evidence-based practices (Flecha, 2015).
By participating in the seminar, many teachers developed the
ability to improve their practices using solid information about
proven key elements of learning from fields such as psychology,
pedagogy, and sociology. Moreover, when the teachers were
asked whether discussing these readings during the seminar
helps them strengthen their capacity for analysis and debate
with other education professionals, 98.6% answered “yes”. This
newly developed capacity for argumentation can be explained
by the high rate of participants who use scientific knowledge to
understand educational problems aimed to find the best solutions
to overcome these problems (see Table 4).
FIGURE 1 | Impact of the seminar on teaching practice.
The seminar became a space for teachers to network (Table 1)
based on a discussion of selected articles and books and to
collaborate to improve their practices.
Improving Teaching Practice and
Student Learning
The impact of the seminar on the improvement in teaching
practice and student learning was found to be one of the primary
benefits of participation in the seminar. However, this study
further shows the real impact on the teachers’ professional
practice. Figure 1 and Table 5 show that most of the teachers
(74.2%) transferred their learning of evidence-based educational
actions to their teaching practice.
In the questionnaire, teachers evaluated the impact of their
training on student performance using a score between 1 and
10, where 1 represented the minimum and 10 represented the
maximum. Most of the teachers responded with scores between 8
and 10, especially regarding learning (64.7%), attention (65.3%),
and the capacity for reflection and debate (83.7%). Evidence of
improving students’ achievement after implementing evidence-
based educational actions was very relevant for teachers who
participated in this study and played a key role in their continued
interest in attending the seminar.
DISCUSSION
Over the last decade, the research has claimed that TPD has a
great impact on improving in-service and preservice teachers’
TABLE 4 | Impact of the seminar on the use of scientific knowledge for debating with other professionals.
Question (%) Scale from 1 to 10
1 to 4 5 to 7 8 to 10 Total Mean
It provides me with key information to understand current school problems 1.5% 19.4% 79.1% 100.0% (n = 67) 8.493
It helps me identify the best solutions according to scientific evidence 1.5% 29.4% 69.1% 100.0% (n = 68) 8.353
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TABLE 5 | Impact of the seminar on improvement in teaching practice.
Question % Answers
Both my scientific knowledge and my teaching practice
improved because I transfer the knowledge acquired to my
work
74.2%
While my scientific knowledge is improving, I still find it
difficult to translate this knowledge into my teaching
practice
16.7%
It did not improve my knowledge or my teaching 0%
I do not identify with any of these statements 1.5%
Other 7.5%
Total: 100% (n = 68)
practices in the classroom. International research on teacher
professional development has already shown that teachers attend
professional development courses to improve their self-efficacy
in their professional practice (Gorozidis and Papaioannou, 2014,
2011). This is also the case with this seminar. Evidence suggests
that teachers with a solid academic background are more able
to adjust their teaching based on informed and systematic
reflection, which has a great impact on students’ performance.
Thompson (2012) compared the achievement of students who
had teachers with an extensive academic background and found
that teachers with professional training correlate positively
with students’ performance. Shulman (1986) coined the term
pedagogical content knowledge (PCK) to refer to this type of
a background, adding the pedagogical component to “classic”
content knowledge, which has been at the center of the TPD
programs. An extensive body of research has provided evidence
of TPD impact on teachers’ practice (Pianta and Hamre, 2009;
Barr et al., 2015; Liu et al., 2016; Matic, 2019). The results
reported by the participants in this study are consistent with
this previous body of research. The teachers participating in the
seminar “On the Shoulders of Giants” claim that attending the
seminar provides them with solid training to address “current
school problems” effectively, helping them identify the best
solutions to solve these problems. The five features identified by
Desimone and Garet (2015) that make TPD effective are also
present in the teachers’ discourse in the survey discussed here.
The teachers highlight aspects such as content (drawing on their
readings), active learning, and collective participation, which
is consistent with Desimone and Garet’s (2015) findings. TPD
provides in-depth training for in-service teachers, who become
more able to “identify the best solutions based on scientific
evidence” (Table 1).
As in these previous studies, the survey conducted in this study
confirms that TPD contributes to improving teachers’ practices.
However, unlike these previous studies, the case of the seminar
“On the Shoulders of Giants” suggests that TPD might be based
on “scientific evidence”, that is, the use of evidence that has
been confirmed by the scientific community (i.e., contributions
of authors such as Vygotsky, Bruner, Freire, Flecha, etc.). Barr
et al. (2015) point out that “workshops with teachers” contribute
to engaging the teachers in a reflective discussion, whereby
the teachers develop the agency to make critical decisions
in everyday school-learning situations. Similarly, the teachers
participating in the seminar “On the Shoulders of Giants” claim
that discussing current problems in light of others’ contributions
(connecting practice with theory) (a) provides key information
for understanding current school problems and helps them find
the best solutions (drawing on research-evidence from previous
cases). Teachers increase their knowledge of these “scientific
bases” by reading classic books (in education, the psychology
of education, and other related fields). The data show how
the teachers’ participation in the seminar greatly increased the
number of scientific articles and books read by the teachers who
participated in the survey (Table 2). This practice not only (a)
transformed the teachers’ practices (as teachers) in terms of in-
service TPD activities but also (b) became the basis for their
actions in the school.
The dialogic teacher training illustrated by the seminar “On
the Shoulders of Giants” is consistent with the findings of Barr
et al. (2015): “the ability to apply the knowledge gained in
schools” with the added component of “dialogic,” as at type of
reflective practice based on the use of dialogic speech (Garcia-
Carrion and Diez-Palomar, 2015) to discuss the chosen readings.
Drawing on dialogic speech, participants in the seminar can
understand the contributions of the previous research in teaching
and related learning fields, providing them with key information
to understand current school problems (Table 2). Expanding
teachers’ backgrounds through their participation in the seminar
also explains the transformation of their practices, because a high
number of the teachers tends to transfer the new knowledge
acquired into their work (Table 5).
The data collected are also consistent with Barr et al. (2015),
who found that “collective participation in reflective practices” is
one of the main ways for teachers to improve the effectiveness
TABLE 6 | Impact of the seminar on student improvement.
(%) scale from 1 to 10
% answers 1 to 4 5 to 7 8 to 10 Total Mean
Improved learning 73.9% 0.0% 35.3% 64.7% 100.0% 7.941
Improved attention and interest 75.4% 0.0% 34.7% 65.3% 100.0% 8.096
Improved reflection and debate 71.0% 0.0% 16.3% 83.7% 100.0% 8.673
Improved effectiveness of the
methodologies implemented
72.5% 0.0% 28.0% 72.0% 100.0% 8.300
Improved classroom climate 73.9% 0.0% 25.5% 74.5% 100.0% 8.196
Improved school climate 68.1% 6.4% 34.1% 59.5% 100.0% 7.617
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of their practice. There are different approaches based on this
finding that have already been validated by research, such as
lesson study (Murata, 2011; Fernandez and Yoshida, 2012)
and the use of didactical artifacts such as suitability criteria
(Vanegas et al., 2014). Teachers participating in the seminar “On
the Shoulders of Giants” also develop a sense of networking,
sharing a dialogic reading that opens space for a multiplicity
of entry points into the readings and that results in a deeper
understanding (which is also consistent with relevant findings
from research in psychology, which has found that cognition
is socially constructed). Table 6 reports the extensive impact
(in terms of learning, attention, interest, reflection, etc.) that
participation in the seminar has on the teachers.
CONCLUSION
This study contributes to the field of teacher professional
development by providing new insights into the role of
teacher training programs in in-service teachers’ practices.
As discussed above, scientific evidence-based literature has
become a strong reference to improve both teachers’ knowledge
backgrounds and practices. Drawing on this kind of literature,
the teachers participating in this study noticed benefits for their
students’ learning. At the same time, the teachers recognized
improvements in their own analytical and argumentative
skills while interacting with other education professionals
who are consistently connected to scientific evidence for
student improvement. Therefore, science-based in-service
professional development strongly empowers teachers in their
professional practice.
Based on this study, teachers attributed the improvement
in their professional practice to their participation in the “On
the Shoulders of Giants” seminar. Additionally, the teachers
related this improvement to improvements in their students’
school performance. All of these motivations are enhanced by
the idea of stepping “On the Shoulders of Giants,” referring to
the scientific knowledge acquired in this seminar. Participating in
this seminar provided teachers with the scientific skills needed to
better understand the realities that schools are currently facing.
Moreover, the teachers were better prepared to find possible
solutions based on scientific evidence.
The seminar “On the Shoulders of Giants” is an example of
a dialogic evidence-based in-service professional development
space aimed at social impact. Teacher professional development
that draws on scientific literature leads to actions that improve
school performance and learning outcomes. This study focuses
on one teacher professional development initiative that is
voluntarily attended after working hours, with no credit awarded
for attendance. The main findings highlight the seminar’s
social impact and how professional training and practice are
linked to acquiring the knowledge and strategies needed to
improve student results, thereby transforming students’ future
opportunities. It is necessary to point out the limitations of
the results. The findings could be further enriched through
interviews with teachers to obtain more details not only on the
benefits of their participation in the seminar but also on the
aspects of the seminar to be improved. Further research on this
TPD initiative is necessary for a more in-depth evaluation of its
social impact: for instance, by performing qualitative research
using in-depth interviews with and narratives of participating
teachers, families, and students.
DATA AVAILABILITY STATEMENT
The datasets generated for this study are available on request to
the corresponding author.
ETHICS STATEMENT
The studies involving human participants were reviewed and
approved by the Ethics Committee of the Community of
Researchers on Excellence for All (CREA), University of
Barcelona. The patients/participants provided their written
informed consent to participate in this study.
AUTHOR CONTRIBUTIONS
JR and JC-B designed the fieldwork and participated in the data
analysis and drawing of the conclusions. LR and EO participated
in the data analysis and wrote the final version of the manuscript.
FUNDING
This study was supported by the European Union’s Seventh
Framework Programme for Research, Technological
Development and Demonstration (FP7/2014-2017) under
grant agreement number 613202 (IMPACT-EV Evaluating the
Impact and Outcomes of European SSH Research). Additional
funding was received from the European Social Fund and
Spanish Agency of Research under the Ramon y Cajal grant
number RYC-2015-17533.
ACKNOWLEDGMENTS
We would like to thank the European Union’s Seventh
Framework Programme for Research and Technological
Development, the European Social Fund, and the Spanish
Agency of Research.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2020.
00005/full#supplementary-material
Frontiers in Psychology | www.frontiersin.org 8 February 2020 | Volume 11 | Article 5
fpsyg-11-00005 February 4, 2020 Time: 17:13 # 9
Rodriguez et al. Dialogic Teacher Training
REFERENCES
Barr, J. D., Boulay, B., Selman, R. L., McCormick, R., Lowenstein, E., Gamse,
B., et al. (2015). A randomized controlled trial of professional development
for interdisciplinary civic education: impacts on humanities teachers and their
students. Teach. Coll. Rec. 117:2.
Borko, H. (2004). Professional development and teacher learning: mapping the
terrain. Educ. Res. 33, 3–15. doi: 10.3102/0013189X033008003
Brown, C. P., and Weber, N. B. (2016). Struggling to overcome the state’s
prescription for practice: a study of a sample of early educators’ professional
development and action research projects in a high-stakes teaching context.
J. Teach. Educ. 67, 183–202. doi: 10.1177/0022487116636452
Caddle, M. C., Bautista, A., Brizuela, B. M., and Sharpe, S. T. (2016). Evaluating
mathematics teachers’ professional development motivations and needs.
REDIMAT J. Res. Math. Educ. 5, 112–134. doi: 10.4471/redimat.2016.2093
Chatelier, S., and Rudolph, S. (2018). Teacher responsibility: shifting care from
student to (professional) self? Br. J. Sociol. Educ. 39, 1–15. doi: 10.1080/
01425692.2017.1291328
Ciampa, K., and Gallagher, T. (2016). Teacher collaborative inquiry in the context
of literacy education: examining the effects on teacher self-efficacy, instructional
and assessment practices. Teach. Teach. 22, 858–878. doi: 10.1080/13540602.
2016.1185821
Cordingley, P., Higgins, S., Greany, T., Buckler, N., Coles-Jordan, D., Crisp, B., et al.
(2015). Developing Great Teaching: Lessons from the International Reviews into
Effective Professional Development. London: Teacher Development Trust.
De Naeghel, J., Van Keer, H., Vansteenkiste, M., Haerens, L., and Aelterman,
N. (2016). Promoting elementary school students’ autonomous reading
motivation: effects of a teacher professional development workshop. J. Educ.
Res. 109, 232–252. doi: 10.1080/00220671.2014.942032
Desimone, L. M. (2009). Improving impact studies of teachers’ professional
development: toward better conceptualizations and measures. Educ. Res. 38,
181–199. doi: 10.3102/0013189X08331140
Desimone, L. M., and Garet, M. S. (2015). Best practices in teacher’s professional
development in the United States. Psychol. Soc. Educ. 7, 252–263. doi: 10.25115/
psye.v7i3.515
Downer, J., Kraft-Sayre, M. E., and Pianta, R. C. (2009). Ongoing, web-
mediated professional development focused on teacher-child interactions: early
childhood educators’ usage rates and self-reported satisfaction. Early Educ. Dev.
20, 321–345. doi: 10.1080/10409280802595425
Fernandez, C., and Yoshida, M. (2012). Lesson Study: A Japanese Approach to
Improving Mathematics Teaching, and Learning. New York, NY: Routledge.
Flecha, R. (2000). Sharing Words: Theory and Practice of Dialogic Learning.
Lanham, MD: Rowman & Littlefield.
Flecha, R. (2015). Successful Educational Actions for Inclusion and Social Cohesion
in Europe. New York, NY: Springer.
Gale, T., Mills, C., and Cross, R. (2017). Socially inclusive teaching: belief,
design, action as pedagogic work. J. Teach. Educ. 68, 345–356. doi: 10.1177/
0022487116685754
Garcia-Carrion, R., and Diez-Palomar, J. (2015). Learning communities: pathways
for educational success and social transformation through interactive groups
in mathematics. Eur. Educ. Res. J. 14, 151–166. doi: 10.1177/14749041155
71793
Garcia-Carrion, R., Gomez, A., Molina, S., and Ionescu, V. (2017). Teacher
education in schools as learning communities: transforming high-poverty
schools through dialogic learning. Aust. J. Teach. Educ. 42, 44–56. doi: 10.14221/
ajte.2017v42n4.4
Gorozidis, G., and Papaioannou, A. (2011). Teachers’ self-efficacy, achievement
goals, attitudes and intentions to implement the new Greek physical education
curriculum. Eur. Phys. Educ. Rev. 17, 231–253. doi: 10.1177/1356336x11413654
Gorozidis, G., and Papaioannou, A. (2014). Teachers’ motivation to participate
in training and to implement innovations. Teach. Teach. Educ. 39, 1–11. doi:
10.1016/j.tate.2013.12.001
Gutierrez-Cobo, M. J., Cabello, R., Rodiguez-Corrales, J., Megias-Robles, A.,
Gomez-Leal, R., and Fernandez-Berrocal, P. (2019). A comparison of the ability
emotional intelligence of head teachers with school teachers in other positions.
Front. Psychol. 10:841. doi: 10.3389/fpsyg.2019.00841
Hagelskamp, C., Brackett, M. A., Rivers, S. E., and Salovey, P. (2013). Improving
classroom quality with the RULER approach to social and emotional learning:
proximal and distal outcomes. Am. J. Commun. Psychol. 51, 530–543. doi:
10.1007/s10464-013-9570-x
Higgins, J., and Parsons, R. (2009). A successful professional development model
in mathematics. A system-wide New Zealand case. J. Teach. Educ. 60, 231–242.
doi: 10.1177/0022487109336894
Hill, H. C., Beisiegel, M., and Jacob, R. (2013). Professional development research:
consensus, crossroads, and challenges. Educ. Res. 42, 476–487. doi: 10.3102/
0013189X13512674
Impedovo, M. A. (2016). In-service teachers’ sense of agency after participation in
a research master course. Int. J. Educ. Psychol. 5, 281–307. doi: 10.17583/ijep.
2016.2206
Jukes, M., Turner, E. L., Dubeck, M. M., Halliday, K. E., Inyega, H. N., and Wolf,
S. (2017). Improving literacy instruction in Kenya through teacher professional
development and text messages support: a cluster randomized trial. J. Res. Educ.
Eff. 10, 449–481. doi: 10.1080/19345747.2016.1221487
Kiemer, K., Groschner, A., Kunter, M., and Seidel, T. (2018). Instructional
and motivational classroom discourse and their relationship with teacher
autonomy and competence support-findings from teacher professional
development. Eur. J. Psychol. Educ. 33, 377–402. doi: 10.1007/s10212-016-
0324-7
Knight, S. L., Lloyd, G. M., Arbaugh, F., Gamson, D., McDonald, S. P., and Nolan,
J. Jr. (2014). Professional development and practices of teacher educators.
J. Teach. Educ. 65, 268–270. doi: 10.1177/0022487114542220
Knight, S. L., Lloyd, G. M., Arbaugh, F., Gamson, D., McDonald, S. P., Nolan, J.
Jr., et al. (2015). Reconceptualizing teacher quality to inform preservice and
inservice professional development. J. Teach. Educ. 66, 105–108. doi: 10.1177/
0022487115570564
Kurtovic, A., Vrdoljak, G., and Idzanovic, A. (2019). Predicting procrastination:
the role of academic achievement, self-efficacy and perfectionism. Int. J. Educ.
Psychol. 8, 1–26. doi: 10.17583/ijep.2019.2993
Kutaka, T. W., Smith, W. M., Albano, A. D., Edwards, C. P., Ren, L.,
and Beattie, H. L. (2017). Connecting teacher professional development
and student mathematics achievement: a 4-year study of an elementary
mathematics specialist program. J. Teach. Educ. 68, 140–154. doi: 10.1177/
0022487116687551
Lampert, J., Ball, A., Garcia-Carrion, R., and Burnett, B. (2019). Poverty and
schooling: three cases from Australia, the United States, and Spain. Asia Pac.
J. Teach. Educ. 1–19. doi: 10.1080/1359866X.2019.1602863
Liu, K., Miller, R., and Jahng, K. E. (2016). Participatory media for teacher
professional development: toward a self-sustainable and democratic
community of practice. Educ. Rev. 68, 420–443. doi: 10.1080/00131911.
2015.1121862
Marques, M., Loureiro, M., and Marques, L. (2016). The dynamics of an online
community of practice involving teachers and researchers. Prof. Dev. Educ. 42,
235–257. doi: 10.1080/19415257.2014.997396
Matic, L. J. (2019). Pedagogical design capacity of lower-secondary mathematics
teacher and her interaction with curriculum resources. REDIMAT J. Res. Math.
Educ. 8, 53–75. doi: 10.17583/redimat.2019.2396
McElearney, A., Murphy, C., and Radcliffe, D. (2018). Identifying teacher needs
and preferences in accessing professional learning and support. Prof. Dev. Educ.
45, 433–455. doi: 10.1080/19415257.2018.1557241
Merton, R. (1965). On the Shoulders of Giants: a Shandean Postscript. New York,
NY: Harcourt Brace & World.
Murata, A. (2011). “Introduction: conceptual overview of lesson study,” in Lesson
Study Research and Practice in Mathematics Education, eds L. C. Art, A. S.
Alston, and A. Murata, (Dordrecht: Springer), 1–12. doi: 10.1007/978-90-481-
9941-9_1
Opfer, V., and Pedder, D. (2011). Conceptualizing teacher professional learning.
Rev. Educ. Res. 81, 376–407. doi: 10.3102/0034654311413609
Paula, L. (2018). The Potentiality of Freirian dialogue for the research about
formation of trainers of teachers. Mult. J. Educ. Res. 7, 86–110. doi: 10.17583/
remie.2018.3186
Penuel, W. R., Fishman, B. J., Yamaguchi, R., and Gallagher, L. P. (2007).
What makes professional development effective? Strategies that foster
curriculum implementation. Am. Educ. Res. J. 44, 921–958. doi: 10.3102/
0002831207308221
Pianta, R., and Hamre, B. (2009). Classroom processes and positive youth
development: conceptualizing, measuring, and improving the capacity of
Frontiers in Psychology | www.frontiersin.org 9 February 2020 | Volume 11 | Article 5
fpsyg-11-00005 February 4, 2020 Time: 17:13 # 10
Rodriguez et al. Dialogic Teacher Training
interactions between teachers and students. New Dir. Youth Dev. 121, 33–46.
doi: 10.1002/yd.295
Pianta, R. C., Mashburn, A. J., Downer, J. T., Hamre, B. K., and Justice, L. (2008).
Effects of web-mediated professional development resources on teacher-child
interactions in pre-kindergarten classrooms. Early Child. Res. Q. 23, 431–451.
doi: 10.1016/j.ecresq.2008.02.001
Popp, J., and Goldman, S. (2016). Knowledge building in teacher professional
learning communities: focus of meeting matters. Teach. Teach. Educ. 59, 347–
359. doi: 10.1016/j.tate.2016.06.00
Pyhältö, K., Pietarinen, J., and Soini, T. (2015). Teachers’ professional agency and
learning - from adaption to active modification in the teacher community.
Teach. Teach. 21, 811–830. doi: 10.1080/13540602.2014.995483
Roca, E., Gomez, A., and Burgues, A. (2015). Luisa, transforming personal visions
to ensure better education for all children. Qual. Inq. 21, 843–850. doi: 10.1177/
1077800415614026
Shernoff, D. J., Sinha, S., Bressler, D. M., and Schultz, D. (2017). Teacher
perceptions of their curricular and pedagogical shifts: outcomes of a project-
based model of teacher professional development in the next generation science
standards. Front. Psychol. 8:989. doi: 10.3389/fpsyg.2017.00989
Shulman, L. (1986). Those who understand: knowledge growth in teaching. Educ.
Res. 15, 4–14. doi: 10.3102/0013189X015002004
Tam, A. (2015). The role of a professional learning community in teacher change:
a perspective from beliefs and practices. Teach. Teach. 21, 22–43. doi: 10.1080/
13540602.2014.928122
Thompson, A. (2012). “Using large-scale assessment data to glean teacher
characteristics that predict mathematics achievement in Latinos/ESL,” in Paper
Presented at the 36th Annual Psychology of Mathematics Education Conference,
Taipei.
Vanegas, Y., Gimenez, J., Font, V., and Diez-Palomar, J. (2014). Improving
reflective analysis of a secondary school mathematics teachers’ program. Proc.
PME 38, 321–328.
Wanless, S., Rimm-Kaufman, S., Abry, T., Larsen, R., and Patton, C. (2015).
Erratum to: engagement in training as a mechanism to understanding fidelity of
implementation of the responsive classroom approach. Prev. Sci. 16, 1107–1116.
doi: 10.1007/s11121-014-0519-6
Yin, R. K. (2018). Case Study Research and Applications: Design and Methods. Los
Angeles, CA: SAGE.
Zeichner, K., Bowman, M., Guillen, L., and Napolitan, K. (2016). Engaging
and working in solidarity with local communities in preparing the teachers
of their children. J. Teach. Educ. 67, 277–290. doi: 10.1177/00224871166
6062
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Rodriguez, Condom-Bosch, Ruiz and Oliver. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
Frontiers in Psychology | www.frontiersin.org 10 February 2020 | Volume 11 | Article 5
